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(54) SERIAL INTERFACE CIRCUIT 

(57)Abstract 

PROBLEM TO BE SOLVED: To smoothly transmit/receive the data of a large 
capacitance by generating a request packet from a present node to the other node, 
sending it to a serial interface, receiving the packet of a response to the request 
packet and performing retry operation for sending the generated request packet when 
the received response packet requests the resending of the request packet. 
SOLUTION: An interval register 1263 receives a resending request and arbitrarily set 
time to the retry operation and a cycle counter 1262 measures time while being 
started by ack busy reception. When the time of the cycle counter 1262 reaches the 
setting time of the interval register 1263, a comparator circuit 1265 generates a 
resending signal SR. A retry control register 1264 sets the number of times of retry 
and a busy counter 1267 counts how many times the resending signal SR is outputted 
from the comparator circuit 1265. When the value of the busy counter 1267 reaches 
the set value of the retry control register 1264, the comparator circuit 1266 is turned 
into timeout 
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££f3LTJ*»6'J h^-fSbf^SrfT'S ^"eoKSFBlSreaJC 

^ $ )Vti O > ? (D^ffitf > 9 - ^ & ^ ^ 7, 

±8B?Si£te^j&*£jGfcS*'i<5 £±8B'J h ^ < ISft S: It -5 3S 
3fclg 2 82 fit© > 'J 7 A"f >^ 7 x.-XlHlgSo 

fc£*r-rseff#JE sffitt^vu 7jk 7 x-xe 

[aff**B5] ±SBU h7^©fe<D[gS£fi?J|g-rai&IBa 
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2 ) rllfig-r 1 1 - 1 T 7 . a 
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7 X — X E o 

tt7>? 
10 t . 

±E2*-f A79 M3^££ ttT±2Bg# A ^r*y hO^fg 
S4 J Jh"rsfeJSIlHlKt* : &'r5£33R ] E98B2«<0>'U7;i' 
-f >9 7 x — 

[CS*5li i) i;-Ht'>U7M>^7i-x;t 

X£;frUT&3&£ tlfcftil/- HFu1T/S^ry HCDitgrteS: 
20 ±8ei2tS^a(c»«ft$tlfcS*/l^y hS-bSE^U 7 ;U 

-r>*7x — x/txK&as-rassi (o^— shies 
^^±bB'>'j 7;k >^7x-x/\'xicitai-r^ , j 

-f > ^ 7 X — XtHlSSo 

[»*S12] ±SBm 2 O^-^^SlHlgS^. 
30 #£g©LT*>6&SI$Pn^&»iai'T±Ke#/^* h 

*nmTz>m$tm 1 1 gB«sa>->u 7;k >^7x-xi§i 

40 ^L, 

S*/^^ry h*K*Hi L/T±SaU h 7 -f fflifP SrfT ^ OS* 
5i 1 2S2lSt<Z>^ , J 7JU-f >^^x-XEeJSSo 

u^x^osas^Ra* $ ^tcfit^PuiicpifiajE-rswsij 

[5Ig§^^-r^C^^^ 1 3 ZZUVUs 'J7H>^7i-^ 
50 jSIsi^&*r-rs£J3^5i 1 lSS^v^JKVHi- 



3 

m\B}$&& : &Tz>u!r&m i 3 23a© u ? x- 

XEgg„ 10 

JU-f >^ 7 x — XEISS. 20 
[B*|2 0] ±yH^JPl[H|g§tS, WIST* U h ^-flsl 

JU-f >^ 7 x-X0g§. 30 
C 0 0 0 1 3 

)V<1 >9 7 3L-A®ft\Z&0 * ^fCHDD (Hard Disk 
Drive) , DVD(Digital Video Disk)-ROM, CD 
(Compact Di sk) — R O M , ir — X K 'J— T (Tape St re 
aaer) CP© X hi/ - v»G2 K f&l&T 5 > 0 7 fr<i > 9 7 

[ 0 0 0 2 ] 40 

Agi$^-1T§ I EEE (The Institute of Elect 
ricaland Electronic Engineers) 1 3 9 4, H i gh 
Performance Sirial Bus 

[0003] :©IEEE 1 3 9 4 y'J7JH/^7x 

77 9 zs3 >£V$ZS. 2ZXDV77 2 zs 
3>^^$ntl^. — Utt. GE^CORequest, Ackno* 50 
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ledgeO^^* fifii?iCSS:fT*3 7y>^ n X (Asynchr 
onous) *5iMT£> 9 • — "3 & / — K 7^ £ 1 2 5 
ii s (c 1 Elifct*-?— ^#iM«E>tl£T-f V i7 D^-X (Isoch 
ronous) Ic^T&'&o 
[ 0 0 0 4 ] CCOcfc^tL 2 DCDfeii^- ^r^-r^> I 
EEE 1 3 9 4 >U7iK>5'7 i-XTOf li, 
/Sdr y h J^ST(S^^frt)tlS 1 EEE 1 3 9 

uadlet) (=4/Hh=32t*7h) T? 5 • 
[0005] IEEE1394 3 > tf 

OL — pT—ftes Si 6 H^-Tck O \Z. 7'>>^OtX^ 
M^ffl ^^Tfr^n^o 7 >->^ o^-X^^lii, (H 6 
(a) 1" J: 3 \Z, ;U*a»tifc«>«>7-lfhU 

— ~> 3 > (a r b ) , ^— ^ £r^iMt" 5 rt*r 7hh7> 
Xvr>3> 4 ^ «fc tf7 £ / U v v * > h (ack) <D 

[ 0 0 0 6 ] fit, /^-;bh7>^Sf>3>^ 
rrte. H6 (b) tC^-TJ: "3 U7 * — V y h TfT t)tl 
£>. (E^l/^er y bGDfg 1^9Fl/7hfi. 1 6 If y HO 
fXf'f * — ~> a > I D (desi inat ion ID)®i£, 6t''> 
h£)b^>-tf^v'3> 7^J^ t 1 (transaction labe 
1) f£J$. 2t'7 h(OU h 7*f * t (retry cod 

e)^^£. 4t*7h©h7>f^V3> - 3-Ft cod 
e (transanct ion code) i5ct^4 t'7 hWT'^'f 

^"U^^pr i (priority)^l*S^6^fiSt$*TTl^, 
X-7^* — ->3>I D®«ttC©/- FW/Ut>/\'- 

[0007] ^2^9Hl/7h*5^^i3^7Fl/7h 
ti, 1 6 t* y hCOV — X I D (source ID) ^fect^ 
4 8t'7 hCO-T^X^-Y^— >3> • 7 -fe -y h(destina 
tionorfset)^«(C«fc 0 ffififcS tlT V-X I Dl 

^-f>3> h®*SfiA< (High)^3J:^D-(L 

ow) ®5iSKbfc^«^e»/«t 0. fXf^-->3>' y 

— F^7 K 1/7^^07 

[0 0 0 8 ] 14^9 Fl/7 Ml. 1 6t'7 F«)f-^ 
:&(data length) 6 t'7 F^-f ^^f> 

^ ^ H • h^>if^7'> 3 > • zj — K(ext ended tcode)£S 

©M # -fh^£^L. -f^X-rV^^h tcodeM^titc 
ode^^n-y^- h 7>1f ^ *>a XLock transaction) 

(Lock Action) $r^-T @ S . 

[ 0 0 0 9 ] "t — 9 1 << —)l> K®#<dala fietdXOmfcO 
7 K 1/ 7 h trfttol* n/c^ 7 y C R C (header CRC) 
ga^t^, A^ry h"\-y y©S0^ttlf3F^"Cfe^- 
x — ^^3*^ (data fieldJcD^cO^^KU-yhtCftJia^n 
f-^—A? CRC (data CRC) El^tt. f-^7^-^F 



[0010] 

^-^(DlEi^Tte, f©:/ D h =r JU£ IT, SBP- 

2 (Serial Bus ProtocoI-2) ^ffll^Stl^o C <D 7 □ h 

3 J: £ , X h* U — v^A-f X (Storage Device)T 

^ v h (Target) ;^<=>*X h 3 > tf ^ — ^ (Host 
Computer) T £> £ -f — ~> X — 9 ( I n i t i a t or) (C^— ^^r 

[00 11] l^l^^b, l/-yrAW7t:^^ 

^fR©^ — * & I EEE 1 3 9 4M&<D/<i5' y MC I 
T , 31 £ fa *t Z>fctf)<D. \,^frl$Z> >*f? zsa > ' U 
<-V(Transaction Layer) £ 3 > h o — )Vt % £0= ^ & IhJ 

© & © n 51 *> g s $ n t v> & . 

<DT£D, f©B«(i, U If^S&ili^Tt. * 

gfiOf-^ &mr£<D»ftlZ&t)1£TlZrtlr * MClT 
21 3 (ITS C t7&«T€T, RtB^^^iil^ilt 

[0013] 

r>'J7H>^7i- X [e] T & o T , S/-F^b 
fay— K^<DH3RA$->.y K££fifcl>. ±ffi 5/ 'J 7 JU-f > 

^7x-xAx(r3im-rssg i ^sasiHisst. ± 

8Bg#A*--y M:^t5«S/^f h Srgtel. SfSl 
Glz* ±8E£fifclfc®3fcA^r-y h£i5ffi±ffi->'J t;k 

[0 0 14] £fc* *5B9iW:. S/- Ktv'JTJK > 
* 7 x-X AX £^ I TS82 3 *lfc«S y - K R5JT A* * 
KcO^Sfa^TTO^'JT^-fV^^x — X®8&T&o 
T, 2StS3M££* gy- H^^flfiy— H^<OK*A^ry 
h*£i«l±ffiK1&^&lc»»T£H#A^y h£dcl§] 

•J7M >^7i-X/UCltlit6^ 1 CO^-^&S 
BS&t. ±£2g#A*y MC»T£«SA^ry h£3f3 
I, SfJLfc^S/^y h*«g*A^rv 

lt^*©^(c. ±£Esafs*a^»sftsnr^*s*A 
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5. 

[00 15] *«iPl-eii. ±£2 S3 2 Of-^£iI 

[0016] ^^c, *3giBTia, ±£HSS 2 (B^-^&S 

± £2 n m m ^ * s f a -r £ £ @ £& i t p# m £ at -r £ -f 
0£-r*Jt»[Hig&£^i, ±^f§i£te^£j&£n£> t± 

SHU K ^-f ©bft^fT^o 
[0 0 17] *»^T?ti, Jb £5 W iSI IhJ a *»J 33U 

[0 0 18] ^^c, ±SSU h ^< ©jf^COlU 

20 -r*u h^-fiua&sg^pT^^'j h ^-r ^jpsu^x ^ 

[0 0 19] *5S^OIsISfi(C«tti«* ^ 1 co^- 

^MS[elSStl43t^T, gy— K^€>fl!iy— H^©S5RA 
y h^^fifcStl* ~> U 7 JK >^ ^ x-X/N'X tCi^iii 

$n^. fit, ^2 o^-^sasisiKtcij^T. m# 
>^ 7 x-xax tci^m-r ^> u h7<ftfp*«fTbn5. 

[ 0 0 2 0 ] ^^B^oroISgtc J:ntf, S*A^r-y 

>r v h*«4j5ac$n8Bf6^a(ci&3tt$n4. fit, mi 
h^R^fflstiT^'j 7;u-f>^^x — xAx(caiai$ 

fit, * 2 ©?-^jBi31liISS(C*^T. S*A 
40 >ry hfCJfrSJC^A^r y h 6 n t # 3t <h ^ , £ 
(3lfcfS£A£-y h^^^A>r*y h©Sa*5*LT^ 

^^m$tat>'U7;K>^7x-xAxtciim-r^u 

[002 1] *^E^TIi. 'Jh7-fi^lt ^i* 

IT** ^SJES^PnTA^fco fc»fTJb*iSo 
[ 0 0 2 2 ] ^fc. #f£iplTte, -f >*-A;UU>?X* 

50 ®SS*I*5^T, H2IP*€:SfJTai:-y--f^^/J^>^ 



[ 0 0 2 3 ] *3g9mi. *iJS"JlHlBStcJ: 0 , 15 £ 

tciit-r^xh. -r > $ — n & \s v 9 <D3kfem?&tf eic 

[ 0 0 2 4 ] Sfc, SJPSlHl^E-ct 0 , Uh 

-fS:JEI/yX^0S5£{2i:jl1'§<h, Jfc « [§] 8 €> * -f 
[ 0 0 2 5 ] 

[3§91<0**S©JBffi] m 1 tl, ^fggBlCfl** I E E E 1 
3 9 4 y'J7iK > ^ 7 x — X © g§ <£> — M M^Wt £ tfT 

[ 0 0 2 6 ] C£>-> U T JU-f >^ 7 x-XIeJSSH, U > 

h ^ >+f 9 u 3 > * u-f ^m^iHiss i o , y<<i?t> 

)V • U -f -\" 0 8S 2 0 . 7h U — i^-x/W X<hLT(Oi^ 
la^A-Kf^X^H^^f/t (HDD) (D3>hn — 

[0027] u h ^ >+f^ ~> 3 > • u< ^t&mm 

g§ 1 0 , U>^-U-f-V[HlSSl0 0*5«tlXh^>-!f^ 

->3 > • K^ESS 1 2 o*«iMsnti»i$sn, n 
gossip, ffirxtc 7 ^ >?*;u • u<-vtHisS2oco^jp^ff 

[0028] 'J>^-U-firlH]&10 0te, HI iCTKf 
&o\Z+ U >^ =1 7 (Link Core)) 1 0 1 , CPU-fV^ 
7 (Sub-CPU I/F ) 102,Tx>^P±X 

iHSTfffineftSEIteJBF 1 FO ( AT-F I FO : F i r s t - 1 n F 
irsl-Out) 10 3. gfeflf FIFO (AR-FIF0) 104, 
gf3/^v h S:«gUTS»SUlHlSS(DcMux) 10 5, irJU 
7 I Dffl'J vOWA (Resolve r) 10 6, ^J:^3> Kp- 
Jl/U^X^ (Con t rol Regis ters . UTCRt^o) 1 
0 7 «c«t 0 t^^ntt^o 

[0029] 'J>^37 1 0 Hi, nv>H^Z3>lf3- 
-9? -9 *5<£iSn57 ->>^ D:J-XiSf2JB/1$- >y h 

£>£tf7-f y * n^-xiifaffl/^^ry h © it © ® g§ , 3fc 

IslSS. :nbA^yFO]E£E 1 3 9 4 y'J7JWU 



<D<1 > 9 7 jl — X ® £3 , 125tisit: Ut-yh^o 
-tf-f £ JL^-f — *-^C R CSS** 68lJ5£ 

a* sn, h7 >tf ^ v 3>*u-< j \rtEi^i2o 

iHQ^^ru/ htlTl^^nfcD > tf a. - 9 9 COii 

* KtEKl 2 0©h7>1f^->3>3>hD-7l 
2 6 ?!n fciHS^x— *#&SEr<z>fc] <&-fr*g«t S t 7 
-f A JU • l/-ft[5]^20^iilTl 394->'JT;U 

(OF I F O^ti^TiS LTV*5. 
[ 0 0 3 0 ] C P U-f >9 7 x — XIhISS 1 0 2 11, o — 

*;u^a-t y -9-4 o t.mfem f i fo i o 3 , f 
i f o i o 4 tor -> >^ u~f7,mmmn*ry b<D&€ 

ii*. ^^£tSb^<^£l^, MtX(c, n — ft JUzfa-tvV- 
4 0<hCR 1 0 7 to&a-x — ^0)2ISI3OB3f?*fT 

6 I EEE1 3 9 4 ^>^7i-XA'XBS £iHfi 
20 ^Mffl FIFOlCttiW^tlfcXh Iz-vtAW X 

t LTCOA— h*5^-rX^cD3>K a — n v> h* €: □ 
-^JU^D-fe^-^4 0 CfiSfS. 
[ 0 0 3 1 ] D-*J!/7'Dt7f 4 0A^tt. n>hfn. 

^^iso-r ^Tcfi^iC h 5 > "tf ^7 > 3 > • U-f 
1 2 0 &&m£-&Z>tzi£><DT — PU-i >9 

7 j^ — X 1 0 2^IITCR 1 0 7 lw -fe h (AD P s t 
= 1 ) 5tl5. 
[0 0 3 2 ] i^fg^ F 1 FOl 0 3l:ti, IEEE13 
9 4 y 'J7jPA'7B S \Z {zk & it Z> T is > 9 D -7" X iS 
30 ffi/t^r-v h^fttt^n, te^-^te U >^7101 

[0033] ^7^, SISfflF I FOl 0411, IEEE 
1 3 9 4 -> U y Jl^A7B S &mi£2*lX%tzT is > 9 a 
•fzm&mrttrv fz £ tl\1£7<, h lz-vrAM X<hl 

sumgsi o 5tCcto^^^n^ 0 

[ 0 0 3 4 ] 5rS'J[Hm l 0 5 14, 'J>^37101 
LtcT ^> > ^ h 1^7FUy H 

h^>1f^->3 > ^ — K t c od e (Transaction 
40 code) h 7 >+f ^ f> 3 > ^ t 1 (Transac t i on 

label) £^x-y^L, -f ^ ■> X - 9 T ^ 4 * X h 3 > 

■^[HlgStC^ LT£D^^^7 , ? v V (Response Packet) 

yhO*Srh7>1f^^3> - U<-VIhJ^1 2 0CA7J 
^ti", ^-(D^^y^^'y hfiSCffl F I FO 1 0 4 iZfcM 

[00 3 5] ^C*5, ^SUO^xty ^JCffl^^tl* h v> 
■tf ^7 3 > ^ t Mi^JltC f a J l:ty t 
50 c o d e (Transact ion code) 11, tf?£&*(ffrite) <D1? 



( 6 ) 

9 

$i (requesO&cfc^fE^CResponseK uZfr fcB b (Read) (D 
m& (Read request) *5 & (Read Response) "C^ 
&£>x-^rt*-tr'y h£ft£<, ^^cM(rtt. t c o d e 
(4, S#&^^3< (Write requesl)T^r7 H *y NS^ 
j&^(Quadlet Write) CO^-&(C^ r 0 J , 7Uy&\$% 

(Block Wri te) <D&i%\Zfe r 1 j IC-fc 5/ h 3 ft*. 
£fc, PJ£&*-*S^ (Write Response) fC f4 r 2 j 

i:t7 h^n§, mi^thVm^. (Read request) 
Fl/7 h g&^tfj b (Quad I et Read) tc f4j , 7 

D *y ^^^tb b (Block Read) <Dm& tC f4 r 5 J IZ -fe *y h 10 
£ft£o S2*tb bf£^(Read Response) 0*§^t3 

(4 r 6 / 7 J Jc-fe *y F^ni), 

[ 0 0 3 6 ] U *J)Vrt 1 0 6 f4, I E E E 1 3 9 4 y U 
7;|,<>^;7x — xnxBS£G&£ft"C€rfc-fe;l/:7 I 
D/^7^^^rt. C R 1 0 7 (C&^J-r X 

=1 mmm%% (*nmBMr'\z/\- b^f<< x 

<7)5^— ^ £ S B P - 2 (Serial Bus Protocol-2) ^ 

x 3 > * K-^IelSSl 2 OH, U h ^ < (Retry) 
t/i^X :/ U -y b ^ *f A T O b (Spt i t Timeout) 

ack busy' CD A c k □ - F^IoTtt^^, s£ 

& £ 2 fc* *y h <D r t fii^ £ r 0 0 J ^6 I" 0 1 J tC -fe >y 
hlT37'J>^10 1l:jEfl^tlflt^ e xy^yh 
^-f AT»y- h (Split Timeout) &£BlSlf&t4, J&^/^-y 30 

[ 0 0 3 8 ] h 5 >1f ^ v 3 > ■ U-f -VtHlSS 1 2 0 

t4, hy/X^-hT-^O^i-^E^l 2 1, 
51*/^ ^ry S^^t5J?S(SBPreq) 12 2, by* 
Zl— KIeISS (SBPRsp) 12 3, FIFO (Request F 

I FO : ADPTF) 124, J^SfflF I FO (Response FIF0:ADP 
RF) 125, *5«tt;h7>tfi'->3>3>hD-7l2 
6 Ci: Q«j££ftTt>S. fit, ^/^7hM@ 
g§ 1 2 2 , 'l6«/t$r -y hf3- HIHI8S 1 2 3 , W&ffl F 40 
IF0124, |£jIfflFlFOl25, *5 h ^ > if 
^~>3 >3>hD-7 1 2 6tC<J;9^-^*a^tHlS&AD 
P A*»j££ftS. 

[0039] h >X ^- h^-^-f >^7x-XIhISS 
12114, HDD3>Fo-7 3 0<!:i^^>;F4filc 
0^122, ft^/^ -yh-x=3-KlHlSSl2 3 <h<7>x — 

[ 0 0 4 0 ] gjR/^ v h£*&®g§12 2l4, U > ^ • 
U*f "VlsISS 1 00COCR1 0 7 t>f— ?&j£1gW}<Dffi 
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2 1 £;ftbT^fci*!^b;ft:^/\-- H^-f XiMlSfikSft 
Tc=]>fcf3--^^"^$:/N'^r'yh^^tt'S>ft^ct^iCl 
flt^tf)^ — * iC^tt, CR 1 0 7Ct7 h 2ftfc^i£ 

U*£S?aib, /^7hSi:lSlJI3f^l 3 9 4 /U7H 
UX<hh7>1f^y3>7^JH 1 (=a) ^K^>-tf 
^va>3-Htcode SA:(i5) C£ £ 

E££ b 4 £7 ^ F U y 1 3 9 4^7^*1^110 

LTlJ^ffl F I F O 1 2 4 tC^^T^o Sf3 
^fflb) Oig^tCte, SBP-2MC^7T, CR1 

0 7 -fe ^ h ^ftfcteiil-x — ^fi^^^-^tcis^^r 

5 B P^D h3Jl/07 K UX£r^£bL, /1^ybStw*i 
ira-T^ 1 3 9 4/U7Hl/7ih7>it^y3>7^^ 

t 1 (= a ) ^»h7>it^y3>3-Ftcode < 
tAtf 1 sfcfclSS) ^££££b, f§t$tl^7^X, 
^-^S5^CD 1 3 9 4 ^0 y^i^tBt^^^T > K (B 
lock read Request Coaaand) * 1 Hj^± CO/t >r -y h b 
T^JB F I F O 1 2 4 fC^^-T *o 

[ 0 0 4 1 ] feii, ^5fc/1^r u/h^^lHl?Sl2 2t4, 
fii5ci:^^:M0#(zn, C R 1 0 7 CT^t^ n^l^S 
^-^max-payload * S T iUff "T S ^ tr y b iztt 

T — (/Hh) maxpi H^:^: tw ^ X ^ 6?) <E> ft 

s. 

[ 0 0 4 2 ] 

1 ] maxpl = 2 ( " , - r " ,t " ,,) - (1) 

[ 0 0 4 3 ] ffo&Sfry h^^ — FIhIK 1 2 3 tt, ^(i 

p^c^ 1 f i 1F0124 iz&mznfz^-? ZWifrlti 

I, % 1 3 9 4 s\>y y&mO$£^T . 7* — ? &Wrfe<D & 
5>^Th7>X^- bf--9 < >^ 7x-X@?§ 1 2 

1 ^lTHDD3>hD-73 OfC tB^-T-So 
[0044] ljjcfflFIFOl2 4ll iift (^^ii 

^fcH/^^r-y h^b$ftfc3l(i ^-^#&#i£ft, S 
It (^^ttSb) Ola (I (i. 1 3 9 4 yD7^I*tlll 
|^37> K7&*»».*ft*. A F I F O 1 2 

^-rfct^Ltia— ( roj ) T7^f^^M^ 

EMT^ h7>f ^->3 >^> 1 2 6tCi±i77-r 

[ 0 0 4 5 ] fo&m F I F O 1 2 5 (4 , ^fi 
b) C0^^(Ct4. h3>ea-^i/i^ 1 3 9 4 y 

UTJWtXB S *e2IS ftT#fcSm-r-^^*ftjW$ft 
5. &*5, ^^ffi FIFOl25t4, ^0 Og2iE^M* 
^f(^-S 1 2 5*h^>1t*^f/3>^>Ho-7 1 2 

6 tB 73 T £ * 

[0046] h7>+f^'>3>3>hD-7l26li, 
iif3P#tCM#/B F I FO 1 2 4 ft /zA^r-y h <b 

^n/zit^^-^ . $><£zfi$:temiz-m&m F I FO 1 2 

4fC*&^5ft/il 3 9 4 7*0 -y ^g^^tlib^^=3 V> H 



(g^/^yh) CO U > ^7 • Kt37(Hl?Sl OOWU 

U • u<-^(h]^i o o co#SUlH]g& l o 5 ^ ^ 
A J y h £ ^ ftT , ^<D'Jh7-f3-h'rcode^C 
R 1 0 7 KftSii*, SQ^trii»BiJIsI8S 10 5^60 
^/^y h^^SfflF I FO 1 2 5 fC^r^-T^> 0 
[ 0 0 4 7 ] h7>-*t^ya>^>KD-7l 2 

6«. g*Ay?/ h%mQLfz'&> ack bosy' tf> a c k 

H i^^T&^ackbusy' ^SWTA^iSS^ 

p«i (fc£*.tf-tr-f ^;^<a0125ms coMiHgcoss 

t^^^ T00J ^6 TOIJ l;t7hLT37U 

>^ioi b-tt^^-r^. 

[0048] H! 2 te, CCD 'J h ^-f ^^^r^^-T ^ U h 
^ < [MS§C7>#tJ5)t#J£^-r y n -y ^ (SJ-f^^o :^)'J h7 
H 2 lC7K-r<£ 5 (C, a c k 3- h'fJJSU 1 2 6 
1, -tr-f^UT}^^ (Cycle Counter) 1 2 6 2 , -f > 
^-A'JU/yX^ (Retry IntervalCounter) 1 2 6 3, 
■J h 7*f ffiJGB (Retry Lini t) 2 6 4, Jt&lsl 

g& (Coqp) 1 2 6 5 , 1 2 6 6, fc: S? — # O > ^ (Bu sy Co 
unter) 1 2 6 7, & £ t* y - [e] ft m J5'J Isl 1 2 6 8 C 

cfc oi^^tm^. 

[0049] ac k3-KW»Jl 2 6 ltt, a c k 3 — 
F££ttTack busy* $ #J S'J L fc « £ , /^U§^S 

1 2 6 2 1 2 6 2 &<J;tft* v — 

^JS'jiHiss 1268 tcai^-r^. 
[ 0 0 5 0 ] -tJ--r ^ ju^ 9>^i 2 6 2ti, /^uxfi^- 

5 1 26 USttTgiL. 1 2 5w s^^^>ht^ 
f i:-f >^>J^>h$tl^>. O^-A'JU/yX^l 2 

6 3ti. SlW^^ilTTi^U h^-f ®>f££fT:5£ 
T?<DB*ra&ffi3S(CK«pIfi6T. fctAtfO £fcte 1 2 5 
M s (7)Saf&. f:<hA^l, 2, • • lessens. U 

[ 0 0 5 1 ] hb^ElHlSS 1 2 6 5 te, it-f^>»U^r>>^ 1 

2 6 2 (Dtifffltf-X >9—rt)V\sV7.9 1 2 6 3 OSS^^ 

pacs-r* t^ai©^ s r l, fifoi 

24i3 e fc^t*> ; -^^>^l 26 7 £ ifc *J -T 3 . Jttt® 
ggl 2 6 6(i, tf v — * ^ >^ 1 2 6 7 ©<S# 'J h ^ < 
^JRgUvZ^ 1 2 64C0^3£MtCi^-r^t^-<A7^h 
OTTOSC R 1 0 7 tCth^-T £o k'y-*^>M2 
6 7li, Jt &[§]!§ 1 2 6 5 \Z&Z>n S ROlftt}® 

[ 0 0 5 2 ] t'v — S^^JS'JlHlgS 1 2 6 8 li, a c k => 
- K^JgiJ 12 6 1 CfcSAUU^te^S 1 2 6 1 £ * > 

<>^-/\';H/yX^ 1 2 6 3 CO j£ f$ Pol £ $ 6 



fc£ A tf ffliS3£3tD 2 fSIIII^SStSc &*5. - 

2 6 2, -f /^-A'J^y'X^ 1 2 6 3, 'J h 7*f 
1/^X^ 1 2 6 4 0>OW:8)81ia3£3*lS. 

[0 0 5 3] ^2^^-ruh^-riHi^oaf^^ 

^B^L, -c CD m , S B P - 2 *&&T-&fi6 *>tlfc/N !r y h 

[0 0 54] U K7<EgS(:^^tli, 
10 ?>$^A^7 h^I^ntt^tti:, SQLfca 

c k 3- K**a c k 3 — F*aJB'J 12 6 1 tcA*l£n5o 
ack 3— 1261 TMi, A^l a c k 3 - K C 

<fc9ack busy* £¥«»J Lfc«£ C > /tj^Q^S126 
l^£/£2tt1t<£Jl'#'2>^ 1 2 6 2 £5 Jitft: 
ScftJ&JIsltt 1 2 6 8tcai^^n^>o J 9--f^JU^ r 7>^l 
2 6 2 Til, /tJ^^S126 1 ^gttTjgl) b, 1 
2 5/is£*^>h^£@l3<>^'J*>h£tl£. £ 
CDIt^f 9 )Vti V 1 2 6 2 (DfUti, it^lem 1 2 6 5 
"C-f — AJH/y^^ 1 2 6 3 CO P£ <h ft&E $ tl 

fg^-S R n, ^^fflF I FOl 2 4 i5J:tf f y 

— t)0>?l 2 6 7icau^^n^. 

[ 0 0 5 5 ] CtllZ&O* m 3 C^Kti ^> \Z, ^^^F 
I FO 1 2 4 <D*(Dm&lhL#^ >?Wf&V>^<r y h <D 

iHf^/^y *y h CO^ 1 ^ 7 F U 7 Hl:ifeS2 hcOr t 

rooj ^6 roij tz-fe^h"r^>J;^(c=]T'j 
>^7 i o i tc^i 6 -tt^^l^^qT^n^o 

30 [ 0 0 5 6 ] ^fc, fy-iJ^>^l 2 6 7 tt:« 
IhISS 1 2 6 5 C «fc -6 Sifie R<DtB*lHlSt^*^>h 
$n, 7J ^7 > hffil^ttttlHlK 1 2 6 6tCili^^n^, 
LT, It^^SS 1 2 6 6 T, t: i^ — tf O >9 1 2 6 7 
fit^'J h^-f^IISUvX^ 1 2 6 4<D^^Mt'ilUfc ( h 
©Je^l^W^nS t. ^-f A7 1 ) h(b f ^TO^CR 1 0 
7tCtli^^n-S>o cnCctO, D-7J;U^P-fe-y-^40 

[ 0 0 5 7 ] f^-Eiaf'JgiJlHlSS i 2 6 8 IZ&l* 

T(4. a c k 3- K^JSU 12 6 1 (C «fc * /I JU Z fff S 1 
40 2 6 1 > K ft O > h %frC#>i&fels 

rzm&izmTzt-f — /wn/yx^ 1 2 6 3cogg^ 
p^Pp^^^ etwfi^PsraiwUfifcfcsn*. tit, -i© 

/ty y hiiS©^»7-r*i:, U--f^^*^>^l 26 
2, -f/^-A'JH/yX^l 2 6 3, U S 7 < *I PS U v 

1 2 6 4 omii«3«S£23£$tlS, 

[ 0 0 5 8 ] ^11, ±I2^^tC^t,^T, SBP-2IIS 

- ^ (O S ^ & Q *3 i: ^ *J ^ S: ?g -r o 

[0059] mfjaftf^. T/«t^-&. ^-y^h-r 

50 &5A-Ff^^^-'>X-^1?fe5*7 H3> 
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x/WX (A-K^><X^> 75>£>*X h 3 > fcf =l-9<D 
j* * -\-r- ^ £ ® -2- & tf f£ £ it 5 *3 ^ K O X Eft (9! 

[00603 ^Xh3>tfa-^^ei 3 9 4->'J7^ 
/UBS *lT£fc S B P - 2 i^CSoHifcO 

RB (Operation Request Block) <D A y b ^ — $ tfi 
7^y*^ ( I/-ft@K2 0. 'J>£-U-f"\*lHlS810 
0O'J>^^71 0 1 £t> LT$xS'J[hJ^ 1 0 5CA^$ 

[ 0 0 6 1 ] ^SiJIhIK 1 0 5 "Ctt, Sf3 * h 

-> a > * U< i*|§I&K:#bT©ft?£A$r 3/ MResponse 
Packet) "C&*a*-£-(Z>ft!l(Z>A$r v h T d& S^O^SU^fr 
toft*, -t L/ T d «> *3 . -eoftilCD/ser-yhTfe^Ci: 
^6SGf-^!&«Si3ffl F I F O 1 0 4 tc&^ft^o 
8I31FIFO104 ft /t O R B C?-CD§te -x — 

^tt, CPU<>^7x-X@SSl 0 2$:^lTO-^ 
JlZfU-tyV 4 0 tCA^^tl^o D — tDlt-fulz. y-y- 4 
OTtt. C PU'f >^7x-X@SS 1 0 2 ?> L T O R 
BOI^^icSEoTCR 1 0 7©h7>1f^y3> ■ U -f 

7 >1f £ >" a > • U *f EI 88 1 2 0 tf&WiZ tiz>. 
[ 0 0 6 2 ] SEfrStlfc h 7 >lf ^ -> 3 >-U-r^tp)g§ 

1 2 0 S# H^fiJ£lHlSSl22tCJ3^T, h 
7>Z^-K<>^7x-X 1 2 U^ITHDDD> 

rig 6 ftfcf? /tatted- ^a^ b£j&iHjg§ 1 

2 2t;i5^TSBP - 2&&KftoT h zr >^tf- 
-H>^7i- XIhISS 1 2 l<£7>LTf&fcl2l3*Lftt> 
A — Ff'f XiMCBE&SftJtiJ > tf zl-^t^-^ £A$" 
y 6ft<6 «fc 5 K 1 f®^±CD^ — ^ fc5Mt bft, 
C R 1 0 7 C t 7 h Sftfc^gx-^S^co-r-^trS 

h^(C^J[JD-r^l 3 9 4 /U7HUX<!:h7>1f^'>3 

de >U£ 1 Sfct* 5 ) 3fj&*S£3£ £ ftfc 4 ^ ^ H U 

yh!^6ftS 1 3 9 4 'X-y fa £ ft 2#ffl F I F 

O 1 2 4 ft*. 
[0063] 8*ffllFIFOl24i:i^01394 

^ h 7 >lf ^ 3 > =3 > h □ — ^ 1 2 6 fC «fc 0 U > ^ 

• u<^[Higsiooo'j>^37 7 io i ic <e> ft £ <, 

0S£2O£?>LT1 3 9 4 *>>J7i^UBSi:^L7- 

h (Write Request Packe t ) A* 7 ^ V # ;U • U-f-V[sIg£2 
0, 1 39 4y'J7^/UBS^frit^Xh3>e3. 
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- * ti i*u 3 n s „ 

[ 0 0 6 4 ] iSfjffe. h 3 > tf jl-^^^> 

S*/^7M:3fc*T5AckD-Ht, u {: J:oTii 
^#&^&&A^r*;/ h (Wri te Response Packet) tfi& 6 
ntST, 7r>'*ib' Kt(El^20 ( 'J • U-f 

•\*I§!S& 1 0 0 CO U >47 3 T 1 0 1 &7>LT7jJ§iJ[H]£3l 0 

5 lzAt}£tlZ>o 

[ 0 0 6 5 ] agiJEISS 1 0 5Tii. SfJAir-y h CD h ^ 
>-tf^->a>3— Ht cod ei)«t^S7>f i7*>3 > 
10 7^JUt 1 ©^x^tffTJfoft. ^Xh3>tfa-^^ 
6^ — yyh"C&5h^>-tf£>'3> - Ki'lHlSS 1 2 
0 (C*f LT(DJ&^A5r h (Response Packet) ~C & & t. 
%mt!tlZ>£. ^(DtB^^'r y bifi h 5 >*? 2 > 3 > * 
U -f El BS 1 2 0<Z)h7>f ^ya>3>hn-7 1 2 

6 \z A *J $ ft * o 

[0066] h7>f7y3 >3>hD-7 1 2 6 t 
K (Response code) A<IE# b tf&O-r — * O U > ^ 3 

7101 ^w^iai^fT^ns. ^±(D^f^^^oii$n 
20 r, =j > e a. — ^ ^— ^co^x h^vtr^-^o^^eu 

[ 0 0 6 7 ] JW±<DiHfifC^-r^ N 7 >if ^ ~> 3 > • u 

[ 0 0 6 8 ] #tc, ^{g^f^, -r^^^. ^xhn>tf 

[0069] ^Xh3>ea-^^bl 3 9 4 y>J7Jl^ 
30 /UBS £<f£i££ tlT^fc S B P - 2 C H ^ ^ O 
RB^COAt-7 h f—^ifiy << i?t>)V - U-f -VlHlSS 2 

o, 'j>^*u<iriHjgsiooco'j>i7=3rioi^:?> 

LT^SUIhISS 1 0 5(CA7J$n^„ 
[0 0 7 0 ] ttS'J[eIS§ 1 0 5 Tta, £ff A «/ h 

> 3 > • K -^tHlgStcM LTC0f£:^/^^r y h (Response 
Packet) T^^^-^COftilcO/^^r y b ~C ^ CO 5^SU 

^ 6Sf3x-^^*f3ffl F I F O 1 0 4 iC^S^^n^o 
40 ^l^fflF I FOl 0 4Ctg^$nrcOR B0?CO^f3x- 
^ti, CPU<>^7i-A@?Sl 0 2$:^ITD-^ 
JUyn-fe'y-tl^OlcA^^ttS. a-73;U^a-fe*v^4 
0-eil, CPU<>^7x-X@gSl 0 2=£:^LTOR 
BCO^^C^oTCR 1 0 7COH^>1f^i>3 > • U -f 

[00 7 1] gij^f;h7>tf^->a>- U-fA-EgS 
12 0TI1 ^^A^7 hi5£[Hl^l 2 2l:^^T, S 

BP-2lfe<;ll7t, CRi0 7i:t7h^nt^l 

50 5"— ^^^CO-r— 9 dS^H^T S BP7°D h^JK7)7K 
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U /^ryhS{CiC3£3-rSl 3 9 4 /U7 

Hl/Xi:K7>lf^y3>7^JM 1 (=a> ^> K ^ > 
if^-> 3 >a-Ftcode <fctx.fi 1 £fcte 5 ) C? 
^JSfi^n. I85££*lfc7 t^-^&t*© 1 3 9 

4 y a y # i^^iii T > H (Block readRequest C 

ODQand) y MfcSftTKsftffi FIF0124CIS 

[0 0 7 2] M^fflF 1 FO 1 2 4(I*£^£n/cu2^& 
L^3V>h*A^;yMS, b 5 >1f 9 is 3 > 3 > b u 
-7l 2 6C«tO'J>f • U"f -VI5I8S 100(DU>^3 10 
71 0 lCi^n^. f LT, U>^371 0 ll:J:o 

7)Vrt7> BS(;^i7-fhi/-y3 ns. 

y h (Read Request Packet) *<7r/Ai^ U-T -V 
0^ 2 0, 1 3 9 4 y'J7^/UBS^^LT^7h3 

[ 0 0 7 3 ] i£f3&. H3>ta-^^6K*liJb 

$&ft<D^—?&^/vtdm&thLl&&/ i <'ryb (Read R 20 
esponse Packet) # i£ 6 ft T €T T, ^^^TJJU* U"f -V 
©SS 20, U>^ • l/-ft[ElSSl 0 0(DU>^^71 0 
1£3>L,T#BUIhJS&1 0 5 t Atj$*1S. 
[ 0 0 7 4 ] #S'JIhJS§ 1 0 5 tft %:fe/^dr y b <D b v 
is a — b t c od e*5<fc#h^>-tf^>'3> 

b^ — yy ht*5h7>1f^->3> • K *V ® g§ IC *r 
ITO^f v V (Response Packet) "C * S t J3'J $ 
n-gxh. f©«§/^7hA J h7>f ^'>a>- l/-ft 
[ElSSl2 0cDh^>-tf^'>3>3>SP — 7 1 2 6fCA 30 

[0075] h7>1f^'>3>3>hD-7l26T? 
(i. #S'JlsIS& 1 0 5^e^^f/^7 h^ffiS^F I F 

0 1 2 5 C:fclfl$ft*. Jfr^ffi F I F O 1 2 5 (CttffiS 
ftfcx-^te* ^S/1^r y hf^- FIhIBS 1 2 3 tc <fc 
T&^fflSft. 1 3 9 4^7 PtAWL OR^ilT, fift^O 

1 2 U^LTHDDD>ho-7 3 0 ft 7J £ ft 3 o 

(3) saflz**fT*>fta. 

[0076] ^(D&Qizm-r* b ^ ->s > - u 

[ 0 0 7 7 ] ^±5ft^Lfc«t #25 1 CD^^^^tC 

V^JWSfttaLTjgQT v otX/^7 h <h LT 
yU7;K>5 r 7x-X/UBSt;Itbl, — K© 
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^fSi^-r^x-^^^tel^ t LtOh7>tf^3>' 
U < "V 0 1 2 0 £ i& I* it CO ~C\ XhU-yfAMXC 

ftSTC^MGO^-* £ S B P - 2 ^ttelCf^-ttTfc I E 
EE 1 3 9 4A^7h IC LTi3£3f3T* d I 
EEE 1 3 9 4 -> l J7il'A7^>^7i- 7^7y>^ 

SCt^TSS. tit, SBP-2iftl:fi^^fcO 
RB07i7f - x-^ISi*. -fZyl-^WXf-f 

^ -r /w ^— yx h 'J — 7^oa > tf a. — ^ras^^co 

■r-^ £ I EEE1 3 9 4 y U 7 )Vn X K f£££-f £ & IC 
[ 0 0 7 8 ] £fc, Hi£g3ft£«f3l/Ta>€> U h 
z/X^ 1 2 6 St. ack busy* £g{l-r£<b&£tiLTBf 

pg^EH-n^-r sit-r ^j^^>^i 2 6 2 t, ^-i-^^tj 

•^7 >^ 1 2 6 2 coKfrfiHrtW n)WJ7,9 1 2 6 3 

(D&femmizm-rz tnm^^s r sr^^-r^tttstHiss 

1 2 6 5 £ , fcJRBTS 'J h ^-f ls]&«:SS3£«Ifi&fc 'Jh7 
-f fMRBU^*^ 1 2 6 4 <h, 1 2 6 5 CDPii£{g 

^COm73®^^^^>H-r^t*> ? -^ r 7>^ 1 2 6 7 

t, b*v — tiO>? 1 2 6 7 ©fig 'J h ^-tmrnisi/Ts 

^ 1 2 6 4 OO^^fltCjf-r^ A7C MU-^TO£ 

ffl^-rSitttlHlK 1 2 6 6 tSrSSfrt, y b £i£ 

ack busy' (Da c k □ - H^I-ptf /c^^ 

3<T£>£ack busy* ttT^ ^> H>1 €r^i^ L Tfr 

0)mmW}ft& ct o \Z l>£i<D~C* U h-7-fi!lf^$: 

[ 0 0 7 9 ] £6iC. h ^ >1f^ '> a > • U-f -V®^ 1 
20Cg^fflF I FOl 2 4 &&Zffo&m F I F O 1 2 
5 t t. blZ. U >^ • U-f -\*lslgft 1 0 0 ICjaiO 

fflFIFOH 3 *3 F1FO104*SSttfc 
Of, |^^FIFOl24 ^cfcrj:^^ffl F I F O 1 2 
5 (Ccfc-Sx — ^©-^ 0 <h 0 t$L&lLT. T — ?Uft<Dm 
%<D 1 3 9 4 A>7-y hCOiH^^^fr^Cttf^^o 

[0080] Sfc. U>^^71 0 U^L/c7'>>^ 
D X il Qm A ^ *y h (D1^ 1 ^7Fl/7 Kt:ft5h7> 
•tF^v'a > 3 — F t c o d e (Transact! on code )&<£££ 
h 7 >*tf ^ ^ 3 > 7 t 1 (Transaction label) ^ 
x^v^U, -f — ->X — ^T^^^XK3>kfjL — ^^€> 
$—*f v bX~$>%> bv>W is 3 > ' KirlfilgS (C2tL 
T©^^/ 1 ?^" y h (Response Packet) T ^> -5 ^ CO ft& CO 
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w/s^r y h z&mm F I F O 1 0 4 K & T S # III SS 
i o 5 4iattfcoT, rctAtfh^>if^'>3>-u-r 

[ 0 0 8 1 ] 

[5H3H©»m] JEJl±fitt^Ufc«fc-5IC, IC £ tiff, 

[01] IEEE 1 3 9 4 y'J7)K>^ 

7 x-XEIS&G) — H^^SgSr^T y a ^ 47 « & 0 T & 

y ^ 0 "C & S . 

[03] U h7-f®l^^©F I FO©SR*dJLIftfPS 
gft^-r*fc«)<O0Tf 
[04] *»^fCfi%Sh7>-tf^>'3>- -f 13 8S 



& t 1 & { u Si f £ (7) & £ >*k "3" y T & <5 o 
[0 5] *%^tC^Sh^>1f^i/3>' U M S3 IZ 

[0 6 ] I E E E 1 3 9 4 *&»©T->>* n:*-Xi5i££ 

[^^CD^B^] 

1 0 - »J b 7 >1f ^ "> 3 > U-f -^ffilfSlHJK. 2 0 
— 7 -f v * ;W • U -f El SS . 30-HDDD>hD- 
7, 4 0-D-A;^D-fe7i*-. 1 0 0. 1 0 0 a — U 

10 >^ • U<-^[h1SS, 10 1-'J>^7, 102-CP 
U<>^7x-7l5l^, 1 0 3 -7 v 
FIFO, 104-7'>>^Dt7§GIFI FO, 1 
0 5, 1 0 5 a -^giJlHlK, 1 0 6 - 'J 1 0 7 

3 > hD-JH/yX^, 1 2 0 - h 7 >*f9 > 3 > • 
K "V13 8&. l2l-h7>X^-hf-^'f>5'7x 
-*EJB&, 1 2 1 2 3 -Jfc 

&rt>r v hr^ - FI3 88* 124-g^fflFlFO, 1 

2 5-J6§fflF I FO, 1 2 6-h7>if^'>3>3> 
hP-7, 1 2 6 1 »• a c k n- F^JJ3'J> 1 2 6 2 - It 

20 -f &)Vtiy>9 (Cycle Counter) , 1 2 6 3 --f>^- 
/^JH/ ^ (Retry Interval Counter) , l 2 6 4 - U 
F 7*f MIS (Retry Unit) l/i/'X^, 1 2 6 5. 1 2 6 
6 — JfclfciagS (Coop). 1 2 6 7 ■» t*>? — * 2 > ^ (Busy 
Counter), 1 2 6 8 »• tf ^-0&*iJS'JIhIK. 
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